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ABSTRACYT

The psychological effects of exercise training are
difficult to study in humans, br: analogous emotionality changes in
animals can be studied using simple measurements employed in
emergence and open-field tests. The basis of these tests is that
animals that are more emotional are more fearful when placed in a
novel situation and will exhibit less exploratory activity.
Conversely, less emotional animals will explore a new situation more
readily. The emotionality of the following five groups of rats were
tested after an eight-week training period: (a) controis or
sedentary; (b) runners or treadmill trained; {c) walkers with
treadmill exposure; (d) swimmers; and (e) waders. The control rats
were judged to be more emotional as indicated by their longer
emergence times in the tunnel test; and their longer latency times,
greater nuamber of boluses, and lower total squares in the open-field
test. Evidence that chronic physical exertion is able to lower
emotionality is shown by the greater number of total squares entered
in the open-field by the runners and svimmers as compared to other
groups. Animal studies such as these may prove useful for studying
changes with exercise, just as they have proven useful in
psychological research. (Author/Js)
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Onte of the benefits of physical exercise that we hear much about is its )
ability to produce relaxzation, reduce tension and give us a sense of "well-being'.
This association of physical fitness with mental health has been around a long
time and implies that chronic physical exertion can produce beneficial psycholo-
gical and emotional changes which nelp us adapt more readily to emotional siresses
ve may encounter. In support of this concept some human studies have shown a
positive correlation between athletic ability and sozial adjustment (5,6). It has
also been demonstrated that tension and anxiety in psychiatric patients can be
reduced when they engage in a fitness training program (8). However, these studies
may also be telling us that socially well adjusted individuals tend to engage in
sports or that the social aspects of group activity provide psychological benefits,
especially if a person is depressed beforehand.

This is a difficult question to study in humans because of the many genetic,

s environmental and social variations operating in the human population. The use of

f animals to study this problem appeared attractive because one can control their

§ genetic, environmertal and social background and thereby examine more precisely

§ the effect of chroric physical exertion on emotionality. Fortunately, psychologists

d have been investigating psychological changes in animals for many years, so that

# the literature in this area is extensive and the experimental techniques are well

§ established. One of their principle findings is that handling of any kind, especially

# in early life, will lower the emotionality of rats in later life.(1,3,7,9).

§ In the psychological literature the term "emotionality" denotes an "upset or excited

l f condition of the animal” (4). In general, cnimals that are highly emotional are
more f2arful or timid when placed in a novel situation and hence will exhibit less
exploratory activity. Animals with low emotionality are less fearful and better able
to adjust to a new situation, as shown by their greater exploratory behavior in &
novel environment.
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TECENIQUES FOR MEASURING IMOTIONALITY IN ANIMALS

Over the years, two very simple tests have been used extensively by psychologists
to measure emotionality. .

1. Tunnel Enerzence Test -

In this test the animal is placed in one end cf a tun. el and allowed to emerge
at the other end. This emergence time indicates his ability to adjust to a novel
environment--—~a short emergence time signifies a less emotional animal (he explores
readily when placed in a new situation) and a long time indicates a more emotional
animal (he is fearful or cannot adjust to the novel stress). Animals which fail ‘o
emerge in one hour are usually assigned a tine of 3600 seconds.

This has become the standard technique for testing animal emotionality. It
conaists of a large open box whose floor is divided into 25 squeres by white lines
(see Fig. 1). The animal is placed in a corner square and allowed to explore the
open field for 5 minutes, during which time various emotionality measurements are

N
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recorded such as latency, total squares, central squares, defecation and urination.
- An aniwal is considered to be more emotional if he has high scores for latency,
defecation or urination and low scores for total and central squares entered.

[

EXPERIMENTAL PROCEDURES

The hypothesis tested in this study was that rats subjected to pnysical exercise
training would be less emotional when confronted with thLe stress of z novel environment.
In other words chronic exercise would lower the animal's emotionality.

Male albino rats (150-170 gms) were randomly assigned to five experimental
groups: Controls, Runners, Walkers, Swirmers and Vaders. Control rats remained in
their home cages and were handled only during the weekly weighirg. Runners were
exercised on a motorized rodent treadmill S days per week for 8 weeks. The speed
and duration of running was progressively .ncreased until the fourth week, after
wvhich they ran at 1 mph for 1 hour, 5 days per week. Th2 Walker rats were walked
(0.1 mph for 10 min) 5 days per week for 8 weeks so as to expose them to the psycho-
logical aspects of the treadmill and handling routines. Swimmers were forced to
swim, in groups of 12-16, in a 55 gallon aguarium in 16 inches of water (32°C) with
an owerload of 2% of their body weight clipped to their back. As the rats grew,
additional weights were added every two weeks and the duration of swimming progress=
ively increased to one hour per day during each two week period. The Swimmers, like
the Runners, were trained 5 days per week for 8 weeks. The Vader group of rats was
Placed in the aquarium for 10 minutes daily for 8 weeks using a water level of only
lg5 inches; this provided comparable handling and exposuare to water as was experienced
by the Swimmers. At the end of the training period all animals were tested for their
enotionality level using the Tunnel emergence test and the Open Field test. All
parameters were analyzed using a one way analysis of variance followed by orthogonal
comparisons of interest. :

RESULTS AND DISCUSSION

1. Tunnel Test: The controls and swimmers had significantly longer emergence times
than did the other experimental groups. This indicates that these rats are more
emotional than the other groups. The lower emotionality of the Runners, Walkers and
Waders must have resulted from their handling, rather than from .hysical exertion,
since the emergence times of the Runners and Valkers were not cignificantly different.
The tunnel test does not appear to be a good emotionality test for this strain of

rat however, since many rats (29 out of 166) failed to emerge in cne hour and were
given a maximum time of 3600 seconds. This produced many tie scores which weakened
the ability of the tunnel test to detect differences in emotionality,

2. Open Field Test: No significant differences between groups were found in the
number of urinations or central squares entered. The control rats had significantly
more boluses (defecation) and longer latency times than the other groups---which
indicates the controls were a more emotionul group. The lower emotiocnality of the
Runners, \lalkers, JSwimme.s and VWaders must be a result of the additional stimuli
and handling these animals received when exposed to the treadmill and aquarium
environments.

The defecation, urination and central squares measurements are judged to be
poorer indexes of emotionality in this strain of rat because of their low level of
occurrence (defecation, 0.9-1.8; urination, 0.3-0.5; central squares, 0.37-1.78).
Iow scores such as these severely weaken their power. to separate differences in.
emotionality between groups. :3
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- The total number of squares entered in the open field has traditionally been
the most ponular measurement fo. detection of emotionality in animalse In this
study the Ruaners and Jwimners entered significantly more totul squares (95.1 and
52.5) than did the Controls, ‘falkers or Vaders (37.6, 42.2 and 37.8 squares respec~
tively). This indicates thuat the Runners and Swimmers are less emotional. Since
exercise trairing is the only variable unique to the Runners and Swimmers, this
measurenment supports the hypothesis that chronic exercise does function to lower
erotionality in the rat.

There is an obvious discrepency in these results in regards to the emotionality
of .the swim trained ra.s. Their long emergence times indicate a high emotionality
while their high nimber of total squares indicates a low level of emotionality.

One explanation for this discrepency between the two measurements is that they may
be measuring different facets of the animal's emotional make-up, much like Cattell's
16-Personality Factor test measures various facets cf a human subjects total
personality make-up (2). Accordingly, the results of this study would suggest that
either chropic running or swimming will lower the emctionality factor measured by
total squares in the open field test whereas only the treadmill running will lower
the emotionality factor measured by emergence time in the tunnel test. It should
be noted that forced swimming can be stressful to rals becaus: it presents a life
and death situation which is not faced by the teeadmill trained rats. This added
psychological stress may have produced emotionality changes which counteracted the
effects of exercise training on this emotionality factor, so that the emergence
times remained long.

CONCLUSIONS

From the results of this study it is concluded that chroric physical exertion
does provide some cross-adaptation to the stress of a novel environment----that is,
exercise can lower some facets of the rat's emotio.iality. Other facets of emotion=-
ality are unaltered by exercise training but can be changed simply by daily handling
or exposure to a novel environment. Thus, animal studies may be useful for studying
behzvioral changes with exercises, just as they have proven their usefulness in
psychological research. The simplicity of the emotionality testing equipment and
procedures used in these studies lends itself well for future use by other labora-
tories investigating the effects of chronic exercise training in animals. Vhen
working with emotionality changes in animals however, one must be critically aware
of the emoticnality differences between strains and the great influerce that handling
of any type has on altering the emotionality of the animals in later life.
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